To purify Cd0,95Mn0,05Te ingots a modified travelling heater method (called «dry zone») was applied. Even one pass of the zone decreased essentially Te inclusions (size and density) in the ingot. The p-type conductivity and others electrical characteristics of the material almost didn't change, however the concentration of shallow (А ≈ 0.05 еV) acceptors reduced and the compensation degree of deeper acceptors (А ≈ 0.17 еV) increased. Such transformation of a defect-impurity system was manifested in decreasing of the ionized centers' concentration and in reducing of impurities absorption coefficients both at 0.1-0.5 eV and near the edge of fundamental band.
INTRODUCTION
The potential ability of CdTe crystals and Cd(Zn)Te, Cd(Mn)Te (CMT) solid solutions for X-ray detectors application at room temperature is significantly limited by the presence of high content both own and foreign point defects as well as structural defects, including Te inclusions. A post-growth thermal treatment in temperature gradient for a reduction of the inclusions density is applied [1] [2] [3] [4] [5] [6] . One of the thermal treatment modifications is traveling heater method. In our case the heater temperature was considerably less than the melting point of the crystal, but it slightly exceeded the Te melting point. This modification was called the method of «dry zone» (MDZ). The application of the MDZ to CdTe crystals [7] led to considerably reduction of Te inclusions and also to the transformation in point defects system. In particular, the common concentration of ionized centers decreased that led to conductivity type change. Therefore we supposed that application of the MDZ have to be reasonable to Cd(Mn)Te crystal purification.
EXPERIMENTAL PROCEDURE
The Cd0,95Mn0,05Te ingot with a Te excess (~ 5•10 18 cm -3 ) was grown by the vertical Bridgman method, using elementary components Cd, Te (6N) and Mn (5N) (crystal's code -CMT-348). The parts (~ 15 mm) of the both ends of the ingot were used for the preparation of control samples (hereinafter -the samples before the MDZ). Further, the central part of the ingot was inserted in evacuated quartz container inside the set up, where a narrow heater was slowly moved along the ingot. The temperature of the hot zone was ~ 785 К, temperature gradient -70 K/cm, growth rate -0.2 mm/h. The presence of Te inclusions before and after the MDZ was evaluated using IR microscopy. In general, Cd1-xMnxTe crystals were transparent in infrared range; instead, the inclusions were opaque. As a result, the infrared images showed the shape, size and location of inclusions and their distribution within the crystal. Infrared image of crystal's volume we obtained by a microscope Leitz, equipped with infrared camera Pixelink PL-A741.
Electro-physical measurements were carried out on rectangular samples (12•2•1.5 mm 3 ) with two pairs of potential contacts in DC mode. I-V curves were symmetrical and linear in the 85-350 K temperature range (applied voltage -15 V/cm). Temperature dependencies (TD) of conductivity , Hall coefficient RH and the Hall carrier mobility   RH were investigated. The sample position in the ingot characterized by a coordinate g  s/l, where x -distance from a beginning of the crystal, and l -a length of the crystal.
The transmission spectra of the samples before and after the MDZ were obtained using both infrared spectrophotometer IRS-29 (2.4-25 μm) and automated facility, based on the monochromator MDR-2 (0.80-0.95 μm).
RESULTS AND DISCUSSION
In the Fig. 1 are represented the IR images of two samples, cut from the beginning (Fig. 1 ) and the end of the ingot (Fig. 2 ) before and after applying the MDZ. It can be seen the effectiveness of this method, since there is a significant reduction in the size of large ( 20 microns) inclusions and removal of small ones. Based on a series of infrared images we built a 3D model (Fig. 3 ) of inclusion distribution in the crystal volume (~ 5 mm 3 ). As the situation observed in Fig. 1b a hole conductivity. Electrical parameters of samples (resistivity ρ and hole mobility -) at 300 K (Table 1) didn't indicate on the effect of the MDZ. Ionization energy of acceptors A2 (A  0.16-0.17 eV), determined by TD of RH (Fig. 4) , also remained unchanged. The concentration of these acceptors, determined from the analysis of the RH TD, using a model of partly compensated centers, was practically unchanged through the MDZ application (Table 1 ). However, it was observed a decreasing of fully compensated shallow acceptors A1 concentration. This conclusion was based on the analysis of the Hall data TD for hole mobility (Fig. 5) . At first sight the values of mobility were similar in all four samples, especially at low temperatures, which would indicate the proximity of the concentration of ionized scattering centers NI. However, a monotonous µр increase (without maximum) simultaneously with temperature decreasing indicated that a concentration of NI didn't exceed 3×10 17 cm -3 . Then at 300 K can be expected р values not lower than 72 cm 2 /(V×s), taking into account the two main mechanisms of carrier scattering: on optical vibrations of crystal lattice and on ionized centers. As shown in Table 1 , the experimental values of mobility are significantly lower than expected ones. So we need to involve the third scattering mechanism, namely, scattering on the space charge region (SCR), which do not overlap with mobility s [9] . For the further analysis we selected two samples (167 and 168), which were situated side by side in the ingot. The ionization energy of acceptors was almost the same for the two samples and hence the composition, but the first (167) did not subject to the MDZ, while the second [9] . Afterwards, using the Mattisen rule and based on the experimental data ( Fig. 5) , we have established the mobility, conditioned by a total scattering only on optical vibrations of the crystal lattice and on ionized centers (oI). TD of oI is represented in Fig. 6 . Using the Mattisen rule and Brooks-Herring formula for carrier mobility, limited by scattering on ionized centers, we calculated the concentrations of ionized scattering centers NI (Table 1) . It is evident that the MDZ procedure reduced NI value ( 2 times). Since the concentration of acceptors A2 didn't change practically, so we conclude that the concentration of the fully compensated more shallow acceptors А1 decreased:
as well as compensating donors. Note that a similar situation occurred in pCdTe crystal [10] at a self-purification during a vacuum heat treatment.
In the absorption spectra for (0.05-0.5) eV photons region it is clearly visible two areas: A -an impurity absorption and B -the absorption on free carriers (Fig. 7) . Although it was difficult to separate reliable these bands, it could be argued that the position of long-wave edge of the impurity band correlated well with the ionization energy of acceptors A2. Then, the absorption process could be described by the reaction:
So, it was advisable to compare the value of impurity absorption coefficients 1 with calculated acceptor concentrations А2 0 in the samples before and after the MDZ (Table 2) . Acceptors А1 were also involved in the processes of light absorption in correspondence with the reaction:
As acceptors A1 were shallow (А1 ≈ 0.05 eV), then the absorption band was adjacent to the fundamental (Fig. 8) . To evaluate the absorption coefficient it was selected h  1.53 eV, which was slightly higher than the energy threshold of the reaction (2): Eg -А1 ≈ 1.51 eV. Table 2 ) of absorption coefficient in the samples of CMT-348 ingot: 1, 2 -after the MDZ (beginning and end of the ingot, respectively), 3 -before the MDZ Indeed, as can be seen from the Table 2 , for the both of impurity bands is a decent correlation between the absorption coefficient and corresponding acceptor concentrations in the respective charge states.
As was shown in Fig. 7 (particularly, curve 3) the A band is a superposition of two bands that overlap. Thus, in the formation of the A band are involved two acceptors, which are located energetically similarly. So the ionization energy value determined from the electrical measurements (Table 1) is slightly overestimated. Indeed, for Cd1-xMnxTe with x  0.05 the formula А  0.12(1 + 5,5х) eV [8] gives a value of 0.15 eV, that is less (0.02 eV) than the experimental one.
CONCLUSIONS
The modified method of heater moving («dry zone» method) applied to the Cd(Mn)Te crystal provided the following effects: -significant reduction of tellurium inclusion density in the bulk; -reduction of shallow acceptors A1 (А ≈ 0.05 eV) concentration, which lead to reduction of light absorption coefficient near the edge of fundamental band; -increase in the compensation degree of acceptors A2 (А  0.17 eV), which reduces the coefficient of light absorption in the infrared region (0.15-0.5) eV. С целью очистки слитков Cd0,95Mn0,05Te был применен модифицированный метод подвижного нагревателя (названный «сухая зона»). Даже один проход зоны существенно уменьшал включения Te (размер и концентрацию) в слитке. Проводимость p-типа и другие электрические характеристики ма-териала почти не изменились, однако концентрация мелких А  0,05 эВ) акцепторов уменьшилась, а степень компенсации более глубоких акцепторов (А  0,17 эВ) увеличилась. Такое преобразование дефектно-примесной системы проявилось в уменьшении концентрации ионизованных центров и в снижении коэффициентов поглощения примесей как при 0,1-0,5 эВ, так и вблизи края фундамен-тальной зоны. 
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